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Figure 1 



Schematic layout of the arrangement of the genetic locus encoding the signal peptide 
. precursor, the histidine kinase and the response regulator. Note that this arrangement is 
different from other loci in related streptococci for the following reasons: a) The comC 
gene is transcribed from its own promoter alone, unlike the genes thus far described in 
other streptococci that are arranged in an operon-like cluster with the comC/DE genes 
being transcribed from a single promoter 

b) The comC gene is separated from the comD gene by 148 nucleotides. 



Streptococcus mutans 
ComCDE Oyeron 
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Figure 2 

Sequences of the open reading frames encoding the signal peptide precursor (CornC), the 
histidine kinase (ConiD), and the response regulator (ComE). 



> S. mutans comC gene 

Encodes a precursor bo a signal peptide 
[ATGAAAAAAACACTATCATTAAAAAATGACTTT^ 
AGATTATCATTGGCGGA{AGCGGAAGCCTAT^ 
TTTTACACAAGCTTTGGGAAAA) ] TAA 

> S. mutans CSP encoding sequence 
Competence Signal Peptide 

AGCGGAAGCCTATCAACATTTTTCCGGCTGTTTAACAGAAGTTTTACACAAGCTTTGGG 
AAAA [SEQ ID NOil] 

> S* mutans comD gene 

Encodes a protein that functions as a histidine kinase 
receptor 

[ATGAATGAAGCCTTAATGATACTTTCAAATGGTTTATTAACTTATCTAACCGTTCTAX 
TTCTCTTGTTTCTATTTTCTAAGGTAAGTAATGTCACTTTATCGAAAAAGGAATTAACT 
CTTTTTTCGATAAGCAATTTTCTGATAATGATTGCTGTTACGATGGTGAACGTAZ^ACCT 
GTTTTATCCTGCAGAGCCTCTTTATTTTATAGCTTTATCAATTTATCTTAATAGACAGA 
ATAGTCTTTCTCTAAATATATTTTATGGTCTGCTGCCTGTTGCCAGTTCTGACTTGTTT 
AGGCGGGCAATCATATTCTTTATCTTGGATGGAACTCAAGGAATTGTAATGGGCAGTAG 
CATTATAACCACCTATATGATCGAGTTTGCAGGAATA^CGGTAAGTTACCTCTTTCTCA 
GTGTGTTCAATGTTGATATTGGTCGACTTAAAGATAGTTTGACCAAGATGAAGGTCAAA 
AAACGCTTGATTCCAATGAATATTACTATGCTTCTATACTACCTTTTAATACAGGTATT 
GTATGTTATAGAGAGTTATAATGTGATACCGACTTTAAAATTTCGTAAATTTGTCGTTA 
TTGTCTATCTTATTTTATTTTTGATTCTGATCTCATTTTTAAGCCAATATACCAAACAA 
AAGGTTCAAT^TGAGATAATGGCACAAAAGGAAGCTC^GATTCGAAATATCACCC^GTA 
TAGTCIAGCAAATAGAATCTCTTTACAAGGATATTCGAAGTTTCCGCCATGATTATCTGA 
ATATTTTAACTAGCCTCAGATTAGGCATTGAAAATAAAGATTTAGCTAGTATTGAAZ^AG 
ATTTACC^TCAAATCTTAGAAAAAACAGGACATCAATTGCAGGATACCCGTTATAATAT 
CGGCCATCTAGCTAATATTCAAAACGATGCTGTCAAGGGTATCTTGTCAGCAAAAATCT 
TAGAAGCTCAGAATAAAAAGATTGCTGTC^^TGTAGAA 

CCTGAGATGGAGTTGCTTGATTTCATTACCATACTTTCTATCTTGTGTGATAATGCCAT 
TGAGGCTGCTTTCGAATCATTAAATCCTGAAATTCAGTTAG^CTTTTTTAAGAAAAATG 
GCAGTATAGTCTTTATCATTCAGAATTCCACCAAAGAAAAACAAATAGATGTGAGTAAA 
ATTTTTAAAGAAAACTATTCCACTAAAGGCTCCAATCGCGGTATTGGTTTAGCAAAGGT 
GAATCATATTCTTGAACATTATCCCAA^^ 

TATTCAAGCAACTCCTAATAATAAAAJ TAG 

> S. mutans comB gene 

Encodes a response regulator that activates transcription 
of a number of genes 
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[ATGATTTCTATTTTTGTATTGGAAGATGATTTTTTACAACAAGGACGTCTTGAAACCA 
CCATTG<^GCTATCATGAAAGAAAAAAATTGGTCTTATAAAGAATTGACTATTTTTG^ 
AAACCACAACAACTTATTGACGCTATCCCTGAA 
GGMATTGA^TCAAAW^ 

AGCATAATCCTAGTGCAGTTATTGTCTTTGTCACGACACATTCTQAGTTTATGCCCCTC 
ACTTTTCAGTATCAGGTATCTGCTTTGGATTTTATTGATAAATCTTTGAATCCTGAGGA 
GTTCTCCCACCGCATTGAATCAGCGCTGTATTATGCTATGGAAAACAGCCAGAAGAATG 
GTCAATCAGAGGAACTTTTTATTTTCCATTC^ 

GCTGAGATTCTGTATTTTGAAACATCTTCAAC^GCCCATAAGCTCTGCCTTTATACTTA 
TGATGAACGGATTGAATTCTACGGCAGTATGACTGACATTGTTAAAATGGATAAGAGAC 
TTTTTCAGTGCCATCGCTCTTTTATTGTCAATCCTGCCAATATTACCCGTATTGATCGG 
AAAAAACGCTTGGCCTATTTTCGAAATAATAAGTCTTGTCTTATTTCACGAACTAAGTT 
AACAAAACTGAGAGCTGTGATTGCTGATCAAAGGAGAGCAAAA] TGA 
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Figure 3 

The amino acid sequences of the signal peptide precursor (ComC). the histidine kinase 
(ComD), and the response regulator (ComE). 



> S. tnutans CoraC protein (CSF Precursor) 
MKKTLSLKNDFKEIKTDELEIIIGGSGSLSTFFRLFNRSFTQALGK 

> S. mutans CoraD protein (Histidine Kinase) 

MNEALMILSNGLLTYLTVLFLliFIiFS KVSNVTLSKKELTLFS I SNFLIMIAVTMVNVNL 
F YPAEPLYFI ALS I YLNRQNSLSLNI FYGLLPVAS SDLFRSAI IFFILDGTQGIVMGSS 
IITTYMIKFAGIALSYLFLSVFIIVDIGRLKDSLTKMKVKKI^IPMNITHLLTYLLIQVL 
YVIESYNVIPTLKFRKFVVIVYLIIiFLILISFLSQYTKQKVQNEIMAQKEAQIRNITQY 
SQQIESLYKDIRSFRHDYIiNILTSIjRLGIENKDIiASIEKIYHQILEKTGHQLQDTRYNI 
GHLANI QNDAVKG ILSAKI LEAQNKKIAVNVE VS SKIQLPEMELLDPITILS ILCDNAI 
EAAFESLNPEIQLAFFKKNGS IVFI I QNSTKEKQIDVSKI PKENYSTKGSNRGIGLAKV 
NHILEHYPKTSLQTSNHHHLFKQLLI IK 

> S. mutans ComE protein (Response Regulator) 
MISIFVLEDDFLQQGRLETTIAAIMKEKNWSYKELTIFGKPQQLIDAIPEKGNHQIFFL 
DIEIKKEEKKGLEVJ^NQIRQHNPSAVIVFVTTHSEFMPLTFQYQVSALDFIDKSLNPEE 
FSHRIESALYYAMENSQKNGQSEELFIFESSETQFQVPFAEILYFETSSTAHKLCLYTY 
DERIEFYGSMTDIVKMDKRLFQCHRSFIWPANITRIDRKKRLAYFRNNKSCLISRTKL 
TKLRAVIADQRRAK 
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Figure 4 

The deduced amino acid sequence of the signal peptide precursor in various strains and 
its predicted cleavage site. The original peptide is expressed as a 46-amino acid peptide 
that is cleaved after the glycine-glycine residues to generate an active signal peptide. 



BM71 CSP 1 MKKTPSLKETOFKEIKTDELEIIIGGSGSLSTFFRIiFiniSFTQALGK 46 

GBX4 CSP 1 MKKTLSLKlTOFKBimJELEIIIGGSGSIiSTFFRLFNKSFTQALGK 46 

H7 CSP 1 MKKTLSLKNDF^IKTDELEIIIGGSGSLSTFFIILFNRSFTQAIiGIC 46 

JH1005 CAP X MKKTLSLKZnJFKEIKXDELSXXIGGSGTIiSTFFlUiFNRSFTOA 43 

LT11 CSP 1 MKKTIiSLKNDFKErKTDELKIIIGGSGSI^TFFRLFNRSFTQALGK 46 

ETG8 CSP X MKKTLSLKroFXEIKTDQXtBXIXGGSGSIfSTFF^XiFKIlSFTQAI^R 46 

UAB15? CSP 1 MKKTLSLKNDFKEIKTDELEIIIGGSGSLSTFFRI*FN11SFTQAIjGK 46 
**** ********************** 



consensus: 1 MKKTLSLKNDFKEIKraELEXIIGG SGSLSTFFRLFNRSFTQALGK 46 
predicted cleavage site: A 

Figures 

The synthetic signal peptide that is effective at inducing competence, biofilm formation 
and acid tolerance in Streptococcus mutans. 



SGSLSTFFRLFMRSFTQALGK [SEQ ID NO: 2] 
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Figure 6 

The natural activity of the signal/receptor system functioning in vitro in model biofilms 
as determined by the ability of various strains of S. nutans to accept donor plasmid DNA 
_ c^nferrii^ erythromycin resistance. _ _ _ _ _ 



Genetic Transformation in S. mutatis Biofilms 




UAB159 JH1005 GB-U 

Strains 
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Figure 7 

Induction of genetic transformation in Streptococcus mutant 
by synthetic competence stimulating peptide (SCSP) 1 





Peptide added 


No peptide 


Strain 


Number of 


Number of 




Transfonnants/Recipients 


Transformants/ReciDients 


UAB15 


4.65 X10 1 


1.78X10^ 


JH1005 2 

' 1 . _ . — r- 


6.98 xi<r 2 


0 



The final concentration of SCSP used was 500 ng/ml. 
The strain contains a nonsense mutation in the comC gene encoding the CSP. 
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Figure 8 

List of the primers used to amplify the genes or internal regions of the target genes by 
polymerase chain reaction (PGR) for subsequent sequencing or inaetivatioiL 

ComC region 

ComC Primer Pain F5-B5 



[F5] 23406-23424 5 - AGTTTTTTGTCTGGCTGCG -3 1 

19 nt forward primer 
pctG+C: 47.4 Tm: 50.5. 

[B5] 24056-24037 5 - TCCACTAAAGGCTCCAATOG -3 r 

20 nt backward primer 
pctG+C: 50,0 Tm: 51.9 

65 1 id product for F5-B5 pair (23406-24056) 
Optimal annealing temp: 50.3 
pctG+C; 30.9 Tm: 71.5 

ComD region 

ComD Primer Pain Fl-Bl 



[Fl] 392-415 5 - CGCTAAGTTACCrCTTTCTCAGTG -3 T 
24 nt forward primer 
pctG+C: 45.8 Tm; 51.6 

[Bl] 683-663 5'- GCTTCCnTTGTGCCATTATC -3' 
21 nt backward primer 
pctG+C: 42.9 Tm: 50.8 

292 nt product for Fl-B I pair (392-683) 
Optima] annealing temp: 49.5 
pctG+C; 30,8 Tm; 70.2 

ComE region 

ComE Primer Pain Fl-BI 



tFl] 145-165 5 - CCTGAAAAGGGCAATCACCAG -3 ? 

21 nt forward primer 
pctG+C: 52.4 Tm: 55.9 

[Bl] 606-585 5'- GCGATGGCACTGAAAAAGTCTC -3 f 

22 nt backward primer 
pctG+C; 50.0 Tm: 55.4 

462 nt product for F J -B 1 pair (145-606) 
Optimal annealing temp; 53.6 
pctG+C: 38.3 Tm 74.1 
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Figure 9 

ComCDE local region. The ComC (first highlighted region; nucleotides 101 to 241), 
ComD (second highlighted region; nucleotides 383 to 1708) and ComE (third highlighted 
region; nucleotides 1705_to2457) proteins are IrigMighted 

Sequence Range: 1 to 2557 

10 20 30 40 50 

ACATTATGTGTCCTAAGGAAAATATTAL^LW 

tgtaatacacaggattccttttattvatcaaaaagttcttttaggtactaa 

<KKLPIWSK 



CO 70 80 90 100 

ttttcataaaaaatagxatactaattataatcaaaaaaa<^^ 

AJVAAGTATTTTTTAXCATATGATTAATATTAGTTTTTTTCCTCTATATTT 
<KMPFLI5IIltiFLLYIi 

< 



110 120 130 140 150 

atgaaaaaaacactatcattaaaaaatgactttaaa 
tacxttttttgtgatagtaatttttcactgaaatttctttaattctgact 

ORF RFC2] ■ > 

^IFFVSDNFFSKLSILVS 

160 170 180 190 200 

TGAATTAGAGATTATCATTCGCX5GAAGCGGA 

ACTTAATCTCTAATAGTAACCGCCTTCGCCTTCGGAXAGTTGTAAAAAGG 

.ORF R?[2] _ > 

<& H S I I M 



210 220 230 240 250 

GGCTGTTTAACAGAAGTTTTACACAAGCTTTGGGAAAA 
CCGACAAATTGTCTTCAAAATGTG'n'CGAAACCCTTTTATTCTATCCGAT 

ORF RF [2] > 



260 270 280 290 300 

ACATTGGAATAAAACAAGGCTGGATTTATTATTCCAGCCTTTTTAAATGT 
TGTAACCTTAT"nTGTTCC^CCTAAATAATAAGGTCGGAAAAATTTACA 

310 320 330 340 350 

aaaataaaaatacagggttaaataatcaagtgtgctgtcgtggatgagaa 

TTTTATTTTTATGTCCCAATTTATTAGTTCACACGACAGCACCTACTCTT 

360 370 380 390 400 

GATAAAACTATCTCTTAGAGAATAGGCCTCCTOTATTTTATTATTAGGAG 
CTAi-i-i-i^TAGAGAATCTCTTATCCGGAGGAGATAAAATAATAATCCTC 

<_ ORF RF[ 



410 420 430 440 450 
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AACGAACTTATTTACTACTACTAACC^VACAAAOyiTTGACCAAAACCCTA 
< ORF RF[4] C 

460 - - 470 - 480 - 490- -- 50 Q 

AATGTTGAAGAATATGATTCACCT1TG 

TTACAAGTTCrTATACl^GTGGAAACGATT^ 
<K E L IHlSfVKALG I GR.NS 
< OR* RF[43 C 

510 520 530 540 550 

CCrTTTAGTGGAATAGTrTTCTTTAAAAATT^ 
GGAAATCACCTTATCAA&AGAAATTTTTAAAATGAGTGT^ 

< ORF RF[4] C 

560 570 580 550 600 

TTCTTTOGTGGAATTCTGAATGATAAA^ 

AAGAAACCACCTTAAGACTTACTATTTCTGA^ 

< ORF RF[4] C 

€10 620 630 640 650 

AAAAGGCTAACTGAATTTCAGGATTTAAx^ 

TTTl'CCGATTGACTTAAAGTCCTA^TTACTAAGCTTTCGTCGGAGTTAC 



ORF RFt4] C 



660 670 680 690 700 

GCATTATCACACAAGATAGAAAGTATGGTAATGAAATCAAGCAACTCCAT 
CGTAATAGTGTGTTCTATCTTTGATACCATTACnTrAGTTCGTTGAGGTA 

ALSHKIESMVMKSSNS I> 
ORF RF[3] > 

< ORF RF[4] C 



710 720 730 740 750 

CTCAGGCAGTTG1&TTTTACTTGAGAOT 

GAGTCCGTCAACATAAAATGAACTCTCAAGATGTAACTGTCGTTAGAAAA 

S6SCZLLETSTZiTAI7> 
ORF RF [3] > 

ORF RF[4] C ' 

760 770 780 790 800 

TATTCTGAGCTTCTAAGATTTTOG 

ATAAC^CTCGAAGATTCTAAAAACGACTGTTCTATGGGAACTGTCGXAGC 
L F> 



810 820 830 840 850 

TTTTGAATATTAGCTAGATGGCCGATATTATAACGGGTATCCTGCAATTG 
AAAACTTATAATCGATCTACCGGCTATAAXATTGCCCATAGGACGTTAAC 
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m 

< 



OR? RF[4] C 



8G0 870 880 890 900 

ATGTCCTGTTTTTTCTAAGATOTGATOT^ 

rCTA^CTACCATTTAGAAAAGTTATGATCGAT 

< ORF RF[4] C 

910 920 930 940 950 

AATCTTTATTTTC&ATGCCTAA^ 

TTAGAAATAAAAGTTACG(^TTAGACTCC(^TCAATTrTATAAGTCTA , rT 

< ORF RF[4] C 

960 970 980 990 3,000 

tcatqgcqgaaacttcgaatatccttgtaaagagattctatttgctgact 

AGTACCGC CTTTGAAGCTTATAGGAACATTTCTCTAAGATAAACGACTGA 
WABTSKILVKRPYLLT> 

< ORF RF[4] C 



1010 1020 1030 1040 1050 

ATACTTGGGTGATATTTCGTlATCTGAGCTTCCTTTTGTGC 
TATGACCCACTATAAAGCTTAGACTCGAA^^ 
ILGD1SNIiSFLIiCHYLI> 

< ORF RF[4] C 



1060 1070 1080 1090 1100 

TTTGAACCTTTTGTTTGGTATATTGGCTTAA 
AAACTTGGAAAACAAACCATATAACCGAATTTT^ 
IiHLLFGIIj A> 

* ORF RF[4] C 



1110 1120 1130 1140 1150 

AATAAAATAAGATAGACAATAACGACAAATTTACG 

TT^TTrTATTCX^TCTGTTAtTGCTGTTTAAATGCTTTT^AAATTTCAGCC 



1160 1170 1180 1190 1200 

tatcacattataactctctataacatacaatacctgtattaaaaggtagt 
atagtgtaatattgagagatattgtatgttatggacatm 

< ORF RF[4] C_ ^ ' 

1210 1220 1230 1240 12S0 

atagaagcaragtaatattcattggaat 

tatcttcgtatcattataagtaaccttagttcgcaaaaaactggaagtag 

IF [4] C 
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1260 1270 1280 1290 1300 

ttggtcaaactatctttaagtcgaccaat 
aaccagtttgatagaaattcagctggttatagt^ 

< O R> Rp [ 4] C • - - - - 

1310 1320 1330 1340 1350 

AAAGAGGTAACTTAOCGCTATTCCTGCA^CTCGATCATAl^WSGTGGTTA 
TTTCTCCATTGAATCGCGATAAGGACGTTTGAGCTAGTATATCCACCAAT 

< ORP RF[4] C ' 

1350 1370 1380 1390 1400 

TAATGCTACTGCCCATTACAATTCCTTGAGra 

ATTACGATGACGGGTAATGTTAAGGAAGTCAAGGTAGGTTCTATTTCTTA 

< O RF RF[4l C 

<LBKLEMWSX.SY 

< 

1410 1420 1430 1440 1450 

atgattgcccgccxaaacaagtcagaactggcaacaggcagc^ 
tactaacgg0cggatttg7tcagtcttgaccgttgtgcgtcctctggtat 

< ORF RF[4] C 

<SQGGIiCTLVPLLCCVM 

< 

1460 1470 1480 1490 1500 

aaatatatttagagaaagactattctgtctattaag^taaattgataaag 

TTTATATAAATCTCTTTCTGATAAGACAGATAAlTCTATTTAACTATTTC 

< O RF RF[4] C 

1510 1520 1530 1S40 1550 

GTATAAAATAAAGAGGCTCTGCAGGATAAAACAGGTTTACGTTCACCATC 
GaTATTTTATTTCTCCGAGACGTCCTATTTTGTCCAAATGCAAGTGGTAG 

< OSX RF[4] C 

1560 1570 1580 1590 1600 

GTAACAGCAATCATTATCAGAAAAOTGCTTATCG^U^AAAAGAG'TrAATTC 
CATTStCGXTASTAATAGTCTTTTAAC^AATAGCTTTTTO 

< m ORF RF[4] c '_ 

1610 1620 1630 1640 1650 

CTTTTTCO&TAAAGTG&CATTACTTACCT 
GAAAAAGCTATTTCACTGTAATGAATGGAATCTTO 

< ORF RF[4J C 

1660 1670 1680 1690 1700 

ATAGAACGGTTACATAAGTTAATAAAC CATTTGAAAGTATCATTAAGGCT 

tatcttgccaatctattcaattatttggtaaactttcatagtaattccga 

<_ ORF RP[43 "c"""^ 
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1710 1720 1730 1740 1750 

TC&TTCATTTOGCTCTCC w rrTGATC^ 

AGTAAGTAAAACGAGAGGAAACTAGTCGXTAGTGTCGAGAlGTCAAAACAA 

W&^m- - . 

g 

-c ^^e^ip^l^ ;tf ^{^^ 

< O RF RF[5]"C ~ 



17S0 1770 1780 1790 1800 

AACTTAGTTCGTGAAArAAGACAAGACTTATTATTTCQAAAAXAGGC CAA 
TTGAATCAAGCACTTTATTCTGTTCTGAAIAATA^ 

< ORF RF[sj C ^' 



1810 1820 1830 1840 1850 

gcgttttttccgatcaatacggctaatattg 

CGCAAAAAAGG cttaqttatg cccattataaccgtcctaactg?ttattttc 

< ORF RF[5l C • — 



1660 1670 1880 1890 1900 

agcgatggcactgaaaaagtctcttatccattttaacaatgtcagtcata 

TCGCTACCGTGACTTTTTCAGAGAATAGGTAAAAra^ 

MALKK$LI*BFNNVSH> 
^ , ( ORF RF[l] > 

^;^f?GV:^^F;/'L R>*^/M^^ 
< ORF RF[5] C 

<V 



1910 1920 1930 1940 1950 

CTGCCGTAGAATTCAATCCGTTCATCATAAGTATAAAGGCAGAGCTTATG 
GACGGCATGTTAAGlTAGGCAAGTAGTATTC^TATTTCTOTCTCGAATAC 
TAVEFNPFI IS I K A E L M> 

„_ ORF RF[1] * 



< O RF RJ? [5] C_ 

<ATSWI,G»MMLIFASSI 
< , ORF RF[6] C 



I960 1970 1980 1990 2000 



GGCTGTTGAAGATGTTTCAAAATACAGAATCTCAGCAAAAGGGACCTGAA 
CCGACAACTTCTACAAAGTTTTATGTCTT^ 
G C> 

> 



< ORF RF[S] C 

<PQQLHKLICFRLLLSRF 
< ORF RF[6] C 



2010 2020 2030 204Q 2050 



acxgagtttcagatgaatggaaaataaaaagxtcctcrg^ttgaccattc 
tgactcaaagtctacttaccttttatttttcaaggagactaactggtaag 

= . ORF RF [5] C ' 

<SLKLH1SFLF R Q iT~V H R 



) 
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ORF RF[6] C 



2060 2070 2080 2090 2X00 

TTClT^CTGTTTTCCATAGCATAAm 

^GACCGACAAAAGCTATCGTATXATGTCGOSACTAAGTTACGCCACCCT 

< ORF RF[5] C 

<R A T K W L M 
< O RF RF[6] C 

2110 2120 2130 2140 2150 

gaactcctcaggattcaaagatttatcaataaaatccaaagcagatacct 

CTTGAGGAGTCCTAAGTTTCTAAATAGTTATTTTAGGTTTCGTCTATGGA 

< ORF RF[5] C 

2160 2170 21S0 2190 2200 

GMACTGAAAAGTGAGGGGCATAAACt^ 

CTATGACTTTTCACTCCCCGTATTTGAGTCrTACACAGGACTGTTTCTGT 

M C R D K D> 

■ > 

r 

ORF RF[5J C 



2210 2220 2230 2240 2250 

ATAACTGCACTAGGATTATGCTGTCTAATCTGATTGGCTACTTCCAGTC c 
TATTGACGTGATCCTAATACGACAGATTAGACTAACCGATGAAGGTCAGG 
NWCTRIMLSNLIGYFQS> 

< ORF RF[5] C 

2260 2270 2280 2290 2300 

TTTCTTTTCCTCTTTTTTGATTT 

AAAGAAAAGGAGAAAAAACTAAAGTTATAGGTTTTTCTTTT AGAC CACTA 
FLFLFFDFST IQKENLVI> 

< ORF RF[S] C 

2310 2320 2330 2340 2350 

TGCCCTTTTCAGGGATAGCGTCAATAAGTTGTTG 
ACGGGAAAAGTCCCTAT{XCAGTTATTCAAO\ACACCAAAATC 

AZiFRD SVN"KLLWFSKN> 

d v i • l Vte&mWMW?* 

< O RF RF[5] C ■ 

2360 2370 2380 2390 2400 

gtcaattctttataagaccaartttttt 

cagttaagaaatattctggttaaaaaaagaaagtac 

sqffirpifffsdscno 



> 



M I A A M V> 



< _0RF RF[5] C 
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2410 2420 2430 2440 2450 

GCTITCAAGACGTCCTTGTTGTAAAAAATCATCTTCCAATAC1AAAAATAG 
CCAA&GTTCTGCAGGAACAAC^TTTTTTAGTAGi^ 

_ G_ P - K _T. -S _L L> . _ 

> 

VSRRFCCKKSSSHTKI> 

< ORF RF[5] C 

2460 2470 2480 2490 2500 

AAATCATTATTrCTCCTTTAATCTTC 

TTTAGTAATAAAGAGGAAATTAGAAGATAAAT CCAATCGACTAATTGTGA 
BIIISPL IFYLG> 

> 

< 



2510 2520 3530 2540 2550 

atacacagaaaaggtataaaacgatatcactcaataaaatctactaactt 



AATAACC 

ttattgg 
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Figure 10 

The comX nucleotide sequence, amino add sequence, and its local region with 100bp 
included both upstream and downstream (promoter is upstream). 



> S. mutans comX gene 

ATGGAAGAAGATTTTGAAATTGTTTTTAATiy\GGTTAAGCCAATTGTATGGAaATTAAG 
CCGTTATTACTTTATTAftAATGTGGACTCGTGAAGATTGGCAACAAGAGGGAATGTTGA 
TTTTGCACCAATTATTAAGGGAACATCCAGAATTAGAAGAGGATGATACAAAATTGTAT 
ATCTATTTTAAGACAGGTTTTTCTAATTACATTAAAGATGTTTTGCGTCAGCAAGAAAG 
TCAGAAACGTCGTTTTAATAGAATGTCTTATGAAGAAGTCGGTGAGATTGAAGACTGTT 
TGTCAAGTGGCGGTATGCAATTGGATGAATATATTTTATTTCGTGATAGTTTGCTTGCA 
TATAAACAAGGTCTGAGTACTGAAAAGCAAGAGCTGTTTGAGCGCTTGGTAGCAGGAGA 
GCACTTTTTGGGAAGGCAAAGTATGCTGAAAGATTTACGTAAAAAATTAAGTGATTTTA 
AGGAAAAA 

> S. mutans ComX protein 

MEEDFE I VFNKVKP I VWKLSRYYFI KMWTREDWQQEGML I LHQtiLREHPELEEDDTKLY 
IYFKTRFSNYIKDVLRQQESQKRRFNRM3YEBVGEIEHCLSSGGMQLDEYILFRDSLLA 
YKQGLSTEKQELFERLVAGEHFLGRQSMLKDIiRKKLSDFKEK 

> S. mutans cowX gene local region 

GTAAATAAAACAGCCAGTTAAGATGGGACATTTATGTCCTGTTCTTAAAGTCTTTTTCG 
TTTTATAATAATTTTATTATAAAAGGAGGTCATCGTAATAGATGGAAGAAGATTTTGAA 
ATTGTTTTTAATAAGGTTAAGCCAATTGTATGGAAATTAAGCCGTTATTACTTTATTAA 
AATGTGGACTCGTGAAGATTGGCAACAAGAGGGAATGTTGATTTTGCACCAATTATTAA 
GGGAACATCCAGAATTAGAAGAGGATGATACAAAATTGTATATCTATTTTAAGACACGT 
TTTTCTAATTACATTAAAGATGTTTTGCGTCAGCAAGAAAGTCAGAAACGTCGTTTTAA 
TAGAATGTCTTATGAAGAAGTCGGTGAGATTGAACACTGTTTGTCAAGTGGCGGTATGC 

aattggatgaatatattttatttcgtgatagttl'gcttgcatataaacaaggtctgagt 
actgaaaagcaagagctgtttgagcgcttggtagcaggagagcactttttgggaaggca 
aagtatgctgaaagatttacgtaaaaaattaagtgattttaaggaaaaatagttaaaaa 
gggaaagaatggaacatgtgattgtaccattctttttggttgaaaattaagaaaagtta 
ttataaattattggtttaacatgccatatta 
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Figure 11. 

The comA and comB nucleotide and amino acid sequences. ComA and ComB are the 
components of the CSP exporter. 



> S. mutana comA gene 
ATGAAAC&AGTTATTTATGTTGTTTO 
TATCAAAAGAGTAACAAAAAGGGGAGGGACAGTTTCGT^ 

GGCAGTCTAAGTTGTTTTGGCGCAGACATTATI^AGCTAGTACCTCAGATTGATACCAGA 
GACTGTGGGCCGGCAGTGCTGGCATCTGTTGCAAAGCATTACGGATCTAATTA 
CGCTTATCTGCGGGAACTCTCAAAGACT^^ 
TTGAAGCTGCTAAAAAGTTAGGCTra 

TTTGATTATAATGATTTGACCTATCCTTTTATCGTCCATGTGATTAAAGGAAAACGTCT 
GCAGCATTATTATGTCGTCTATGGCAGCCAGAATAATCAGCTGATTATTGGAGATCCTG 
ATCCTTCAGTTAAGGTGACTAGGATGAGTAAGGAACGCTTTCAATCAGAGTGGACAGGC 
CTTGCAATTTTCCTAGCTCCTCAGCCTAACTATAAGCCTCATAAAGGTGAAAAAAATGG 
TTTGTCTAATTTCTTCCCGTTGATCTTTAAGCAGAaAGCTTTGATGACTTATATTATCA 
TAGCTAGCTTGATTGTGACGCTCATTGATATTGTCGGATCATACTATCTCCAAGGAATA 
TTGGACGAGTACATTCCTGATCAGCTGATrrCAACTrTAGGAATGATTACGATTGGTCT 
GATAATAACCTATATTATCCAGCAGGTCATGGCTTTTGCAAAAGAATACCTCTTGGCCG 
TACTCAGTTTGCGTTTAGTCATTGATGTTATCCTGTCTTATATCAAACATATTTTTACG 
CTTCCTATGTCTTTCTTTGCGACAAGGCGAACAGGAGAAATCACGTCTCGTTTTACAGA 
TGCCAATCAGATTATTGATGCTGTAGCGTCAACCATCTXTTCAATCTTTTTAGATATGA 
CTATGGTAATTTTGGTTGGTGGGGTTTTGTT^ 

ACCTTGCTCTCCATTCCGATTTATGCCATCATTATTTTTGCTTTCTTGAAACCCTTT^ 
GAAAATGAATC^CGAAGTGATGG2U^GCAATGCTGTGGTAAGTTCTTCTATCATTGAAG 
ATATCAATGGGATGGAAACCATTAAATC&CTCA 

ATTGATAGTGAATTTGTTGATTATTTGGAGAAAAACTTTAAGCTACACAAGTATAGTGC 
CaTTCAAACCGCATTAAAAAGCGGTGCTAAGCTTATCCTCAATGTTGTCATTCTCTGGT 
ATGGCTCTCGTCTAGTTATGGATAATAAaATCTCAGTTGGTCAGCTTATCACCTTTAAT 
GCTTTGCTGTCTTATTTCTCAAATCCAATTG^^ 

GCAGTCAGCTCGCGTTGCCAATACACGTCTTAATGAGGTCTATCTTGTCGAATCTGAAT 
TTGAAAAAGACGGCGATTTATCAGAAAATAGCTTTTTAGATGGTGATATTTCGTTTGAA 
AATCTTTCTTATAAATATGGATTTGGGCGAGATACCTTATCAGATATTAATTTATCAAT 
CAAAAAAGGCTCCAAGGTCAGTCTAGTTGGAGCCAGTGGTTCTGGTAAAACAACTTTGG 
CTAAACTGATTGTCAATTTCTACGAGCCTAACAAGGGGATTGTTCGAATCAATGGCAAT 
GATTTAAAAGTTATTGATAAGACAGCTTTGCGGCGGCATATTAGCTATTTGCCGCAACA 
GGCCTATGTTTTTAGTGGCTCTATTATGGATAATCTCGTTTTAGGAGCTAAAGAAGGAA 
CGAGTCAGGAAGACATTATTCGTGCTTGTGAAATTGCTGAAATCCGCTCGGACATTGAA 
CAAATGCCTCAGGGCTATCAGACAGAGTTATCAGATGGTGCCGGTATTTCTGGCGGTCA 
AAAACAGCGGATTGCTTTAGCTAGGGCCTTATTAACACAGGCACCGGTTTTGATTCTGG 
ATGAAGCC^CCAGCAGTCTTGATATTTTC 

CAGATGACGGAGAAAAC^TAATTTTTGTTGCCCACCGCTTAAGC^TTTCAC^GCGTAC 
TGACGAAGTCATTGTCATGGATCAGGGAAAAATTGTTGAACAAGGCACTCATAAGGAAC 
TTTTAGCTAAGCAAGGTTTCTATTATAACCTGTTTAAT 

> S. mutans ComA protein 
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MKQVIYVVLIVIAVNILLEIIKRVTKRGGTVSSSNPLPDGQSKLFWIlRHyKLVPQIDTR 
DGGPAVLASVAKHYGSNYS IAYLRELSKTNKQGTTALGIVEAAKKLGFETRS IKADMTL 
FDYNDLTYPF IVHVI KGKMjQHYYWYGSQNNQLI IGDPDPSVKVTRMSKERFQSEWTG 
LAIPIAPQPHYKPHKGBKNGLSOTFPLIPKQKAIWTYIIIASLIVTLIDIV6SYYLQGI 

LDEYIPDQIiISTLGMiTIGIiIITYIIQ^^^ 

LPMSFFATRRTGEITSRFTDAWQIinAVASTIFSlFIErroiVIL^^ 

TLLS IP I YAI I IFAFLKPFBKMNHEVMESNAWSS S 1 1 EDINGMETIKSLTSESARYQN 

IDSEPVDYLEKNFKLHOSAIQTALKSGAKIiIIjNWILWYGSRLVMDNKISVGQLITFN 

ALLSYFSNPIENIINLQSKLQSARVANTRLl^VyLVSSEFEKDGDLSENSFIiDGDISFE 

l^SYlCyGFGEDTLSDINLSIKKGSKVSLVGASGSGKTTLAKLIVNFYEPNKGIVRINGN 

DLKVIDKTALRRHISYLPQQAYVFSGS IMDKLVLGAKEGTSQEDI TRACE IAEIRSDIE 

QMPQGYQTELSDGAGI SGGQKQRI ALARALLTQAPVIiILDBATS SLDILTEKKI I SNLL 

QMTEKT 1 1 FVAHRLS I SQRTDEVI VMDQGKIVEQGTHKEIiAKQGFYYNLFN 

> s. rautans cotnB gene 

ATGGATCCTAAATTTTTACAAAGTGCAGAATTTTATAGGAGACGCTATCATAATTTTGC 
GAC^CTATTAATTGTTCCTTTGGTCTGCTTGATTATCTTCTTGGTCATATTCCTTTGTT 
TTGCTAAAAAAGAAATTACAGTGATTTCTACTGGTGAAGTTGCACCAACAAAGGTTGTA 
GATGTTATCCAATCTTACAGTGACAGTTCAATCATTAAAAATAATTTAGATAATAATGC 
AGCTGTTGAGAAGGGAGACGTTTTAATTGAATATTCAGAAAATGCCAGTCCAAACCGTC 
AGACTGAACAAAAQAATATTATAAAAGAAAGACAAAAACGAGAAGiUSAAGGAAAAGAAA 
AAACACCAAAAGAGCAAGAAAAAGAAGAAGTCTAAGAGCAAGAAAGCTTCCAAAGATAA 
GAAAAAGAAATCGAAAGACAAGGAA&GCAGCTCTGACGATGAAAATGAGACAAAAAAGG 
TTTCGATTTTTGCTTCAGAAGATGGTATTATTCATACCAATCCCAAATATGATGGTGCC 
AATATTATTCCGAAGCAAACCGAGATTGCTCAAATCTATCCTGATATTCAAAAAACAAG 
AAAAGTGTTAATCACCTATTATGCTTCTTCTGATGATGTTGTTTCTATGAAAAAGGGGC 
AAACCGCTCGTCTTTCCTTGGAAAAAAAGGGAAATGACaAGGTTGTTATTGAAGGAAAA 
ATTAACAATGTCGCTTCATCAGCAACTACTACTAAAAAAGGAAATCTCTTTAAGGTTAC 
TGCCAAAGTAAAGGrTTCTAAGAAAAATAGCAAACTCATCAAGTATGGTATGACAGGCA 
AGACAGTCACTGTCATTGATAAAAAGACTTATTTTGATTATTTCAAAGATAAATTACTG 
CATAAAATGGATAAT 

> S. rautans CotnB protein 

MDPKFLQSAEFYRRRYHNFATLLIVPLVCL I IFLVI FLCFAKKE ITVISTGEVAPTKW 

DVIQSYSDSSIIKNNLDNHAAVEKGDVLIEYSENASPNRQTEQKNIIKERQKREEKEKK 

KHQKSKIQCK^KSKKASKDKEKKSIGSKESSSDDENETKI^SIFASEDGIIHTNPKYDGA 

NTI PKQTE I AQIYPD IQKTRKVLITYYAS SDDWSMKKGQTARLSLE KKGNDKWTEGK 

IHNVASSATTTKKGNLFKVTAKVKVSKKNSKLIKYGMTGKTVTVIDKKTYFDYFKDI^ 

HKMDN 
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Figure 12 



** TOTAL PAGE. 20 ** 



